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Captain 's Cabin
Bill Santelmann , NIAU

Felt like old times, didn 't it . A solar flux of 98 open
ing 15 me ters , with eve n 10 met ers op en occasionally,
m ade t he CQ W W ph one weekend a real t reat . I hope
you did well , a nd t hat you will rem embe r to file your
log on YCCG's beh alf by t he December I deadline.

Uongrn t.ula t.ions to Dick, AKIA , for the exce llent ser
v ice hi s packet syst em gave us dur in g th e contest .
From Illy perspective a t N I AU, at th e far eas ter n end
of t he net , 1 saw as many as 17 st.ations co nnected si
m ult an eou sly, from as far away as N2AA an d pass ing
spc t t .ing data acc urate ly an d rapidly. We at NIAU
certain ly ben efited grea t ly from it. T he connection
to N2 AA a nd KIKI is st ill quite sha ky and requires
m any retries, cons um ing valu abl e net operating time.
We reall y need a di gipeate r betw een AKIA a nd KIKI
to secure t h is pat h. Any voluntee rs?

I see t he YCCe develo ping into an effect ive co ntest
team , one t hat will begin to win again (yell, we have
WOIl eome] . It is no longer a co llection of isolated con
t est ers wh o see each ot her only a few ti mes a year
at club meetings . A lot of fac to rs ha ve br ou ght 11S

togethe r and built m an y firm friendships; th e new six
meet in g pla n at St urbridge developed by KMI C , the
co m muting FM rugchewe, bre akfast m eetin gs, and the
new y e C C pac ket net rUII by AKIA , whi ch is on th e
air cont inuo usly, have all co ntr ibute d . During con
test s , we ca n com municate with a nyone else 0 11 t he

packet net in a way that does not d ist ract . All in all
it 's been a good year for t he YCC C. Have a grea t hol
iday season .

Next Meeting
Paul Young, KIXM

The next Yankee Clipper Co ntest Club meeting will he
on Sunday, December 7, at the Sheraton St urbr idge,
at 1:00 PM . Note t hat because of the HC8 DXpedition ,
KQIF will NOT be m ak ing the reserva t ion for lun ch
before th e meeting. Bill , NIAU, will do it - co ntact
him to m ake reservations. Bill will have to ca ll in reser
vat ions by noon 0 11 T hurs day. Cont act him by phon e
(he has an answerin g m achine) or by packet, or inter
rupt his JA run ill the CQ WW. Lun ch costs $8.50,
which is ded ucted from th e $100 cost t o the club of the
meetin g room. The last lun ch worked ou t very well.
T he food was simple, but of very high qu ality. The
desserts , includin g carrot ca ke and cheesec ake, were
wonderful, worth $2.00 each in a ny rest aurant, a nd
you ca n (I did) have more t ha n one !

The Sherato n Sturbridge Resort a nd Confere nce Cen
ter is located 011 Rou te 20 in Sturbridge, Mas
suchuset te, } mil e West of 1·84 (first exit off 1·84 wh en
coming South from t he Mass. Turnpike) . Directions
to the Sheraton a re easy : Exit 1-84 on to Route 20
West . You will pass through two sets of sto pligh ts
while noticin g seve ra l motels 0 11 your right . Mak e a
ri ght turn ju st pri or to t he Burger Kin g sign. This is
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t ile entrance to the Sheraton, and t here is plenty of
parki ng in fron t of t he hotel .

The m eeti ng dates have been eet for the rest of
1986/ 1987 and are a.!I foll ows:

DATE DAY DEl~lUN(H

D.-.;..mb... 1. 19S6 Sund.ay 11 30 AM
~lKu ... y 1. 19S1 S.alu. d.ay It 30 AM
April S. 19S1 Sund.a, I U O AM
Jun .. 6. 19S1 S.al llfd.a, t1 )0 AM
At'f u~ l 2. 1981 Sund.ay l .ab 'lJd.. B.a.-B-O"..
O( lob... 1. 1981 S.alm d.ay 11 ) 0 AM
Decen,ber 6. 1981 Sund.a, 11 ) 0 AM

Floating
Paul Young, KIXM

T hings have been rea l busy here t he last few weeks. As
you m ny not ice, t he Butt is t'arly for a change. T hat 's
b eca use I had to get it out before J left for HC8. Pack
in g for the t ri p, making arrangements, wiring money to
Qu ito, and making a nten nas have not left me enough
t ime for contes t ing. I hope th e C Q WW C W will fix
that!

No. 56 December 1986

Secret ary 's report was waived (since it was publ ished
in Seutttebu t t 65). Bill , KMI C , has had to resig n
as Area Manager for the NH/VT area due to work
preeeuree. Any mem ber in New Ha m pshire or Ver mont
who can take over as Area Manag er shou ld contact
Bill , KMI C , or Bill , NI AU.

Co nt est log sheet!', dupe l"hfft!', mu lfi pli er " h~t !' ,

exchange newsletters , contest summary sheets, QSO
bre-akdown eheere, and Con test C ookboo k" for
members and subscribe", (only!) were availa ble on the
back table. We found out later that some of t he C on 
test Co ok b ooks were picked up by non-members and
other visitors . The remaining ones have been mailed
out . Any member or paying eu becri b er whose copy did
not appear in the mail should contact P aul, K I XM, or
Charlot t e, KQI F , for a replacemen t copy.

0 01111: , K IDG, presented a commercia l for th e "Eimac
Expre ss Card" . Don 't leave horne withou t it !

Dick, AK I A, presented hillpacket radio cl uster eyete nr .

Paul, KIXM, gave out t he 6n t annua.l Scuttlebutt
Editor 's Awards to t he following members:

It looks like we will be u sin g th e ca ll He 8A. There is a
poeeib ifity of a third operat or , KB2HE, who will be 0 11

G ala pagot'l during th e contest . Remember to work us
once per band , and if you hear us in a European pile
up, don 't hesit a t e to ca ll us (with your beam aimed at
Europe of co urs e] .

AK1A
Kt AR
KMI C
W1CWU
KIEA
KClF
KOIF
WIFJ

KIGO
KY IH
KIKI
AKl l
W1PH
KIRX
KIVR
KBI W

WIW EF
KA lX
KI XM
K2TR
NT2X
KSNA
WB8BTH

W(' wi ll also pnt in som e ti me beforl" and after t he
ccnt eet , I will t ry to accomm odate any club members
who need HC 8. My S8-2oo delivers 600 watts out put
on 160 meter s; if you need it find me on another band
and make a liked .

Rich, K2WR, presented a commercial for CralY
Freddy's Field Day Sale.

T he club welcomed , in severa l ba tc hes, a to ta l of aix 
tee n new m embers :

Following this, K2WR and KIDG previewed t he CQ
WW.

The hour-lon g business meeting W all followed by thr ee
hours of technica l and geueral-inte res t seminars : Bill ,

I hop" cond itions 0 11 C W are all good as a ll ph one!

Sec reta ry's R eport
Yankee C li p p er Co ntest C lu b

T in' Ocl oher YCC C m eetin g was held at t he Boxhoro
AR R L New England Divisio n Convent ion on 18 Octo
ber 1986 wit h 98 members and at leas t 15 guests in
a t t end ance.

Th e cl ub President , Bill, NIA U, called the meetin g to
order at Ipm, and gav.. an introd uction to th e dub
10 t he- guests and non-members in at tendance. This
was followed by introd uction s a ll t he way around t he
room. T wo mem bers had good ne-w!' to report : Ed ,
K A2MXO, is now NT2X, and Steven, KA2ZPD (son
of K5NA ), passed his Ge ne- ra l CI~!- exam that morn
ing. T he int rod uctions we-re followed by comic relief
cour tesy of Rick, K2WR , and DOliI/: , K IDG.

T he Treasurer 's rep or t wall read and accept ed , and t he
2

Mac McGrath
Shawn McCormick
Bruce Blain
l ester Kemble
James R. Henderson
Lawrence o. Savoy
Robert B. Weinstoc k
Bob McCormick
John F. Corini
Steve Tolf
Michael McCarthy
George Smith
Robert Halprin
Bob Shaw
Rus Healy
Gerry Hull

KZ IA
NCIB
KIBG
KG lD
NIDEA
KXI F
KNIK
KAIK P H
KAIMOG
Ki ST
WA1UAR
KAI VC
KIX A
WA2CNF
NJ2l
AK.l/VElRM
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KI GQ , spoke o n 80 m loop an tennas . John, WIR R,
spo ke about compute r mod eling of Vagi a nte nnae .
Bill , NICQ , lect ured. on to wer in saall arion safety con
sid erar ions. Paul , KIXM , showed. shdes from th e 1985
HC8X C Q W W SS B multi-multi DXpedirion , whi ch
took firs e pl ace in t he world for mulri-m ulris . Mark ,
KIRX, showed el ides fro m t he 1985 VP2VCW CQ WW
SS A multi-muh.i DXpedition , which closely followed
HC 8X in seco nd place for the worl d in multi -m ult .ie.
J eff, W B8BTH, sho wed elides of hil' 1981 exped it ion
t o VPs for the ARRL OX SSB.

During N ICQ's lect ure, Fred , KIVR , an d Joh n,
W IFV, were spea king in a different lecture room on
a ntennas fo r 40 , 80 , and 160m, includi ng slides of sev
era l member's II t at ions a nd arrays.

eq uipment for performing t he required. meaeur em enre.
Tra nsm itter measurements were performed by ope rat
ing key-dow n OW at rated out pu t (about 100 wattll)
into a 500 dummy load and recording spectr-a l d at a
o n a Hew lett-Packard. 8566A spec tr um a nalyser. Re
ceiver data was t aken wit h a HP 864 28 signa l ge n
erato r feed ing a very clean 14200 kH I llignal in to t he
antenna. po rt of the TS-940S and a HP 3456 A digital
vo lt meter measuring recejver audio ou t put . T he re
ceiver was set up with th e AG C off, OW filters ill (IH.I
400 HI filt ers] , C W VBT off, and t he audio filter ou t .
My TS-940S was also t he sam e unit measured earl ier
in stoc k form by KI GQ a nd written up in th e article
"Should I Buy a TS-940S?" in Scuttlebutt no. 6 2,
March, 1986 , also reprint ed. by The DX Bulletin.

All th ese sem inars wrapped up at apm, and t he mem
bers adjour ned to th e bar, th e banq uet , or the loca l
Chi nese res t c ur-ana, depending 0 11 t heir hu ng er a nd
th ift't levels .

Hespectfutly submi t ted,
Charlotte L. Rich ard son , KQ 1F
Secre tary / Treasurer
20 Octob er 1981i

Reeerver M ..e eurem ente

The signal generator o ut put W a!l adju sted to a level
of -43.0 d BM to produce a S9+30 d B l ignal o n 14200
kHI (t hill ill th e same input level used in th~ K I G Q
measureme nt s to allow compar rson with those earlier
result s). Receiver rec ipro cal m ixing noise output at
aud io was measu red as a fun ction of frequen cy ofh et
fro m 14200 kHz.
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Resu lt s for t he stock radio, the Lowe mod ificat ion, and
t he Kenwood bu lletin 9 11 modification are s hown in
Fi gs. I , 2, a nd 3 reepect ively. (The eagle-e yed reader
m ay not ice t hat Fig. I appears coarser a nd less "de
tailed." than t he ot her two plots. T hill ill becau se fewer
data po int s were t aken in t hil earlier meaeu renrent bu t
the co uclueic ne to follow are IIOt alt ered by thil fact .)
T he Fi g. I meas urement is f'P.8e nt ia lly a duplication of
t he KIG Q data but taken on t he laboratory eeet set up
and ill foun d t o exhib it good agreement wit h Bill' s pr e
vious resu lt s.

le.e ~

( 'DI . J

Fll!:lIre t : TS-940S r e{ ei ~ er noise output for $9+ 30 dB CW ~ifn ~ 1 111 
pul : slo{k form . (No dilla labn ill center frequency)

T he ph ase noise (or reciprocal nnx mg noise] perfor
mance of t he Kenwood TS-94 0S has co me under co n
sidera ble ecr ueiuy recent ly. At least partia lly in re
spous e to popular dema nd , Kenwood has de vised a
modifi ca tion , descrihed in t heir serv ice bull etin 9 11,
which purported ly improves t his aspect of '940 per
for m an ce. AI"o , more t han one year ago , a mo difi 
ca t ion developed by Lowe Elect.ronic e in Eng land was
report ed t o pr oduce subst .ant.ia l phase no ise reduction
("Trio T S-9 40S Mult imode Transceiver". A. McKell
l ie , G 30SS, Amateur Radio , Ju ly, 198.5, p. 23 . A
schema t ic of this modifi catio n was reproduced in t he
la.!'t issue of the Seuttteb u tt in KI GQ'lI art icle "TS
940S Perform an ce - Part r, bu t un fort una te ly t here
are errors- in t he co m po nent va lues given t here. See
th e co nc lusio n of rhis article for co rrecrio ns. ].

TS-940S Pha se N o ise Improvements
John Kaufmann, WI FV

I have tried bo t h of t hese mod ifica t io ns in my TS-940S
and in t h is article I will re port t he results of detailed
labor-a to ry me asurements o n t he rad io for both trans
m it a nd rece ive with each of t he modifica t ion s. T his
data will reveal wh ich of t he t wo yie lds better per
Iorm an ce. The large improveme nt which ill measured
sho uld be of int ere st t o a ll owners or would-be owners
o f th e T S· 940S.

M easuremen t Sf't -Up

I W ;uL fortun at e to have access t o st ate- of-t he-art tellt
3
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effec t of t he Kenw ood mod ificat ion is t o introduce a
" platea u· in the noise spect rum inaide ± 3 kHz o r 80 .

O uts ide t his ra nge it ap pears to be a-!' noisy as a t< tock
'940.

T~bl. I
RKpj,.. Nois.. OUipul lor S9+:ro dB CW Sien.il Inpt'l

Id B Abo.. Reu h .. Noh~ f loor l
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Fill:mr 2 TS-940S r .(.i ~ .1 norse out pul 1o, S9+ 30 dB CW si ll:n ~ 1 in 
put Low. modifiulionI'.It eo

I • ••'.... ~--------.-

("'01
Fie"'. 3 TS·940S ' H pj..., nOls.. oul pUI lor S9+ 30 dB ( W ~gn~1 tn·
,.'1. Krn....ood mo dlfiu l iOll

T here have been reports of eyntheeiser switching pro b
lems in mod ified '940ll in t he QS K mode, in particu
la r, in sp lit frequency o pe ret jon across adjacent 10 kH.
sec tors . It t urns ou t t hat t his problem has been d oc
umented as eJli!'t ing in eve n t he stock '9 40 [see Inter
nationa l Radio Kenwood Newsletter 66 , Ju ne, 198 6 ,
" Kenwood Solves TS-940S Split Dot P roblem") a nd
t herefore does not appear to be a mod ifieavion-related
effect .

In on-t he-a ir operation t here are no ap pare n t prob
lem s with regard to eyneheeiser lock-up t ime or t un ing
glitches a1' a resul t of eit her modification . The m odi
fied '940 tunes juet like t he stoc k '940 .

Transmitter Mea surem ents
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F ig. :J indic ates two rela t ively large d iscrece sidebands
approxim ately 1 kHz each eid e of cent er . In o n-t ile- a ir
use, these are q ui te audible O il a ll stro ng signa ls . Tw o
re la ti vely weak "epure" are ,,11;10 visible in Fig. 2 ± 3
kHz fr-om cent er . Neit her of t h{'fl{' r{,llponses ap pears
in t he ercck '9 40 data . It ill not d ear wheth er t hey
a re a rt'.!Iu lt of the mo difi cntions or whe t her t hey wl're
p resent origina lly but were mas ked hy higher levels of
reci procal m ixi ng noise in t he unmod ified radio . The
flat-topping of t he o u tput at the cente r frequ en cy ill
F igl" . 2 a nd 3 i8 du e to receiv er sa t ura t io n wh ich is un
avoid a b le wi th t he AGe o ff once t he signa l fa lls inside
t he receiver filter passband . It should a lso be poin ted
o u t t hat the recipro cal m ixing noise o ut pu t wh ich is
o bserved will vary in direct proportion to t he st re ngt h
of t he received eignal. Increas ing (or dec reasing ] t he
input l" igna l by 10 dB, for exa mple, will increas e (or
decrease] t he noise by 10 d B.

Ta h ll:' I su mmarize!' th e receiver performa nce for t he
stock uni t , a nd the Lowe and He nwood modifications
hy co mpar ing the noise levels at 1 kH a increm ent s from
the center frequ ency. T he Lowe mod ification come!'
ou t on to p by a large margin . Reciprocal mixin g noise
is r ed uced by 12- 13 dn inside ± 5 kHz , almost exactly
t.he improvement which has bee n clai me d . The ma in

Tra nsmit ter phase noise o ut put was measu red over two
r anges; ± 5 kH z and ± 100 kH z from center . The
close-in noise is of part icul ar concern from t he stand
poin t of pote ntial ad j acent-channel in terfere nce whe n
transmitting. Figs. 4, 5, and 6 com pare the o ut pu t
of t he TS-940S tran smit t er over t he close-in range in
stoc k form , and with t he Lowe and Kenwood mo d i
ficatio ns respect ively. (Note t ha t t he levels of noise
meas ured de pend upon the measurement band wid t h of
t he spec t rum analys er, Here t he no ise was measured
in a 100 HI bandwid th . T hue t he levels indicated co r
respond t o what o ne would observe listening to the
rra nsm it l'oignal in a receiv er with a 100 HI filt er pass
band . T he meas ured no ise will incre ase with grea ter
ba nd wid t h - by 10 dB , for exa m ple, if t he m easure
ment ba ndw id t h is 1 ItHa. To o btain an approxima te
convers ion of the noise epecer um measu red here t o t he
often-used engineering un it s of d BC j Ha, subt.rac t 20
d B from t he levels ehown. ]

4



voce Scuttlebutt No. 66 December 1986

•
il£l' -21 . ' d90 AlTDll l 4S

"'"
"'~

It is evident t hat t he gre a test clean-up of t he trans
mi t signal occurs only inside ± 2 kHz or so for bo th
modjfica rione. Out at ± 5 kHz , t he modified transmit
ters perform only ab out the sam e as stock, alt hough
t he measur ed responses out t here are seen to begin
encro aching upon t he noise floor of t he spectr um ana
lyzer.

Fi g. 7 shows the transmitter output over ± 100 kHz
for t he Lowe T S-940S . (Here t he me asurement band
wid th is 1 kHz. Subtract 30 dB from t he indicated
noise spect rum to obtain an approximate conversion
to dBC/Hz) . The plots for t he other vers ion s looked
almost identica l to Fig. 7 and , therefore , ar e om itted
here. Alt houg h t he transmitted noise decreases with
increasin g frequen cy offset, t he leve ls cannot be co n
side red negligible. Locals will probably be bothe red
by t he noise around your S9+50 dB signa l on a quiet
band.

sa me "spurs" appear to be ju st visible in t he stock '940
plot (Fig. 4) , but are almost obsc ur ed by hi gher levels
of phase noise. Potentia lly t hese un desired responses
can be quite offens ive to others during t ransmit and
ca n also result in significan t out-of-b and em ission if
one crowds the band ed ges. In t he cas e of t he Lowe
modified T S-940S (F ig. 5), t he d iscrete sidebands ob
serve d in the receiver response are absent from the
tr ansmitter spect rum.
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Hguee 4: TS· 940S t ran ~ mill fl norse outpul a t 14200±5 kHz: stock
form, tHoril ont al a ~ i s "" 'r f qllfn cy 1 kHz per division: Wrtica l a~ i s

"" outpul mu , urfd In 100 Hz hndwldlli . 10 dB per di ~i slonl

R£F" -15.3 d90 RTT[N II is,...,
"""

STItfT 14, 1 !~ II~ 5TIF·j i ,2lJ1 8 'f\l
KS" lill! ... ~.. 100 ~: 5W1' J . .w u <

Figu'f 5 TS-940S t.aosmilt f . OOISf outpuI at 14200 kHz ± 5 kHz;
Lowe modilicalion . (Horizonta l Ollis "" f.fqu f ncy, 1 kHz per d i ~ i slon :

Vff tlca l axls = output measured in 100 HI bandwidth , 10 dB per di ~i

slon)
Il(F •15. 1 d90 FI11UI II ill,...'

"""

' .0" ' " "'''pH
~o,.. floo'

STf'lIlT l i , "~ II pttz SIIF ! ~ , lJI 0 't<z
l1£S .. Iill!'" ~a< JOIiI . ~. !.WI' ! . t'<ol :«

Figure (, TS·910S transmitter noise output a t 14200 kHz ± 5 kHI ;
Kfn wood modification , (HorizontJ I axts = Irfq uf nq , 1 kHz per divi
sion: Wrtical Oll is = output mu sur"d in 100 HI bandwidth , 10 dB per
divisionI

~§§§~±;~~~~;~=~~~~s..« ",.... . h ..'~ Nobo rtooc
STf'lIlT 14,Hll!~ 51«' IU OO rti;

1lE5 .. I ' Hz va< 1 'Hz :w ' ill! "n ,

Fig-urf 7; TS-910S l ran s mltl~. noh~ olltplll at 1'200 . Hz ± 100 kH!:
l OWf mOdification. [Horlrc nta l axis = frequfn q . 200 kHz per dl ~l ·

ston: Vfrllca l axls '" outp ut measured in 1 kHI bandwidth, 10 dB p ~r

di ~i si on )

Table II sum mar izes t he transmitter pe rform ance of
t he various units . On ce agai n, t ile Lowe-modified T S
9408 is equal or super ior to t he others, alt hou gh t he
improvements over sto ck are not as d ram atic overall
3 S t he receiver improvem ent s.

Both m odifica t ions pr od uce a significan t noise reduc
ti on ill close to t he carrier. The Ken wood modifica
t ion (Fi g. 6) ex hibits two "s purs " in exactly t he sa me
place as the receiver d id , ± 1 kHz from center. These

5
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T~b l ~ II
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2 ." ·71 ·71, · 75 ·79 ·13
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5 ·19 ·SO -71

Dtee u selon a n d Coue lu s iou

T he Lowe m odificat io n of t he T S-940S is t he clear win
ner for bot h t ra nsm it a nd receive. T he Kenw ood modi-
6cation fal ls short of yielding irnprove me nte " on the
ord er of 15 d B with in t he r a nge of ± 20 kH I • as
claimed ill t heir serv ice bulletin , at leas t in my '940.
I was Ilu fficient ly disappo inted by t he results for t he
Kenwood modi ficatio n t ha t I d ou ble-checked my mod
ifica t ion work hut co uld find no flaws. Nonetheless
it st ill represent s a n improv ement over the stock T S
9 40S a nd is defini tely a step in t he r igh t direction by
Kenwood .

A few words o n implem ent in It t he Lowe modification;
as m enric ned up fron t , t here are some errors in t he
schem at ic provided previ ously by K IGQ. In t he Vel
line from t he P LL board, t he values for R2 and C2
sho uld be I()(X)O a nd 0 .02 2,.,F respectively, a nd in the
VC2 line, CZ should be 0 .047 ,.,F. One m ust also be
carefu l a bo u t co m pone nt layou t in attem ptin g t o in
stall the addit iona l circuitry. Any st r ay pickup of 60
Hz or ot her noise o nto t he sig na l lines involved ca n
severely degrade t he syn t beei ser 1I 0i ~e perfor mance as
I di scovered in Illy firs t so mewhat haphazard installa
ti on of t hi s modifi ca ti on . All co mponent leads should
be as short a nd all direct as po eaib le. I mounted ev
ery t.hiu g 0 11 .1. sm al l P C hoard just alongside the RF
board (X44 -Hi6o-00) near the socket wh ere the VC l
and V02 line s con nec t via a -t-p in plug.

In actua l use, t ile receiver improvem ents with t he Lowe
m od ificat ion can a lmost be considered dramatic ill
some inst.ances. T he "has h" produced by strong sig
nel s ie srr ikingl y red uced , oft en to t he point of being
imperceptible. It i ~ now milch easier to copy weak sig
nal s in close to stro ng onE'S, prov ided t he st ro ng !<ignals
a rt" them selves epecrra lly clean . In terms of receiv er
ph ase noise perform a nce, t he mod ified T S-94 0S now
probably ra nks among the best of t he cu rrent cro p of
Ireq uen cy-sy nrh eaieed rigs , but st ill fa lls short of equa l
ing t he better non -sy nthesis ed rad ios such as the o lder
Drak e C- Line or Ool lius S- Line .

T he t ra nsmi t t er performance is ~ ign ificall t ly impro ved ,
t oo , but pri ncipa lly a t close-i n frequen cies only. Based
o n da t a published for the T S-930S ("Tr io TS-9.10S a nd
T S-940S HF Transceiv ers" , P. Hart, G3SJ X, Radio
Commu n leeelon , May, 19 86 , P. 328, a lso d iscussed
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by K I GQ ill the las t. issue of t he Scuttlebutt), t he
'930 tra nsmitter appears t o be su bst a nt ially cleaner
t ha n t he modifie-d '940.

I stro ngly recommend t he Lowe modifica t io n to a ll TS
940S owners .

Aeknowledgmente

Th ank s go t o my colle eguee Dave Cipo lle, WAI UG E,
a nd Steve Alex ander (no ca ll) , of MIT Lin co ln Labo
ra torit"il lor help in carry ing ou t t ht" la b m easurements .
Also , u!f'ful d isc ussi ons with Bill Myers , K IGQ, a nd
Don Nelsen, NB IY, are gr a tefu lly ackno wle-dged.

!CopyriChl @ 11116 by John I<.ul..- . W1FV. This artid~ may bf
r~prinlNl In whoI~ or In p..rt prO¥hl, d prop" uf'dil Is rl vt'n 10 Mr
1<....Im¥tn .nd Ih~ SeuHI~buu)

T S-940S C ircuit Schematic Errors in
the Pha se-Lo ck Loop Section
Don Nelsen, NBIY

T here are se ve r-al errors in t he circ u it echema ric both
in t he T S-940S Serv ice Ma nual a nd in t he Serv ice
Bu lletin No 9 1l ent it led , "TS-940S VCO Carrier to
Noise Ratio Im provem ent ." Fort unately, t he errors d o
not a ffect the implem ent ation of t he 9 11 modifi ca t ion .
Furt her more, t he errore are in t he circuit schem a t ic
o nly a nd not in t he PC board etch pattern .

I re port eheee correct ions here because t here is now
much concern over obtaining a modification to t he
PLL de sign t ha t will red uce t he reciproca l m ixer noise.
In nt t em pt.ing t.o analyze t he PLL dynamics, I q uickl y
fou nd that part s of th e loop would not work at all as
co nfigured in t he Serv ice Manu al ecbem e tic (on p. 96 ) .
UpOIi checking t he PC et ch d ia gram for the PLL o n
page 97 of til e Servic e Ma nual, the circ u it wa s found
t o be tran scribed incorrectly ill several pl aces in the
vicin ity of the ph ase-lock loop operational amplifiers
(IC!S).

Figure 1 shows t he rel evant part of t he schem at ic as

it appears 0 11 pag e 96 of t he Serv ice Ma nu al , a nd in
the Service Bullet in 9 1l . T he correc t ed vers ion of t he
schem at ic is s hown in Fi g 2.
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Al' ca n be see n, t he im plemen t a t ion of this modifica
tion ie not affecte d by t he t hree sche m atic errors .

T he Ph ase Noise Modifi cation of Bulletin 9 11: t he
modificat ion deseeib ed is (i) to remove 0176, 0 180 ,
a nd 0 181; (iii to cha nge RJ 20 a nd R I21 to U O from
4700, and (iii} to add 0.01 pF capacitors ident ified as
OA a nd OB in Figure 2.

(0. 22 ~F) , a nd RI 24 should be t he sa me 11$ RI 21
( l kllJ. T hese correc t ed values correspond to
those shown in t he parts list in t he Service Ma n
ual, and are what o ne would expect for a bal
an ced differential design .

I ex pect these d iscre pa ncies wo uld have been obvious
t .o t hose who have a lready analyzed t he loo p dyn am
ice in det ail . However , to save others t he prob lem of
recorrect ing t he discrepanc ies, t h is not e is hereby sub
mitted .
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P a cke t C luster - 1086 C Q WW pho n e
Dick Newell, AK IA

Thill year's CQ WW phon e contest saw t he world 's
fint efficient use of packet rad io for mult ipli er II pOt
t ing. This was made possib le t hrough t he use of th e
Pac ketClust er soft ware which Was r unni ng at AK IA.
For t hose of yo u who are not o n pac ket yet , t he Packet
C luster software a llows all con nec ted stations t o shar e
mul t ip lier spo tting information, to talk t o ot her co n
nected stnt .ione, a nd t o see pr evious multiplier an 
noun cement s on a chronological and ba nd basis.

Fil\",.2 Coltelled versio n or d '(\Iil s. h. matk

The co rrections were :

• Resistors R J26 , R 127, R 122 , a nd R I2 3 need to
be rearra n ged . Prese nt ly the vir t ua l zero volt
age across t he input of t he upper op a mp ICI8
(2/ 2) sho rts ou t th e signa l to t he lower op amp
(1/ 2) . AI$(), th e polarity of amplification of th e
10wI.'r opa mp is revers ed .

T he Fix : Till.' left end of R 126 sho uld be con
neceed to t he top of C I8 1 (w here C 181 inter
sects RU9) . T he left end of RI27 sho uld be
connec ted t o th e top of C I SO [where C I80 in
tersec ts RU 8) .

Now both t he above- pr oble ms will be corrected
a nd th e resistor placement will correspon d to
t ha t of t he PC etc h patter n.

• T he va lues of CI85 a nd R 124 were t r anscribed
incorrectly. 0 185 sho uld be t.he sallie as C 184

7

Pac ket r ad io had been used ill th is year's AR RL DX
contes t , but stations had t o be in moni t or mode wh ich
mean t t hat t hey ha d to lI ift t hroug h large a mounts
of data o n their scree n to pic k ou t t he mul ti p lier a n
nounce me nts. Packet.Clust er- ie a gia nt leap forward in
t hat st at ions o nly see mult ipli er anno unce ments a nd
ot her inform at ion wh ich is actua lly meant fOTthat st a
t ion.

T he PacketClullter so ftware also permits several et a
t .ions to Tun the software, thereby permitting more
llta t ion!! to be in th e cluste r. During th e CQ WW
co ntes t , we had Pa.cket Cluster nodes at AKIA and
KIGQ i however , RFI made t he K IGQ node unreli
able, so moot of t he users were connected to AKIA .

During the con tes t, we averaged a bout 16 co nnected
st atione. Geographically, t Ile lit ations ran ged fro m
New Jersey (N2AA!) to sou t hern New Ha mpshire
(KI AR , NB I H, er.al.] .
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St at ions inputti ng spo tt ing inform a t ion included :

Zo nes m issed o n 20m were 2 (nob ody anno unce d a
V E2) , 23 , 29 , and 37.

Band QSO ~ e, "160 23 20 e
15 104 st to
40 85 se 23
20 145 sa 30
15 120 .. 30
10 77 51 to
T OTAL '" 383 135

No. 66 December 1986

C Q WW SSB,
can QS O~ Z, e, S COt t

AKIA 1575 120 "0 2,OM
NIAFC (3 watt s ) 400 55 l5< 235125
WI BK Imj s) 313 75 ' 50 215800
KMI C I+ WB8BTH m / m ) 1112 109 297 1,3M
KIE A 1716 120 355 2,3M
WIGG 710 . 5 225 610K
NBI H 1960 120 320 2.3M
KI IU 800 lOS 305 1.0M
KI KI , ? ? 25192
WIPH {QRP) 537 83 ' IB 453005
KIRQ 1805 1lO '" 2,6M
KI VR 1300 tt 3 305 1,5M
KI VSJ (15M) 82 21 .. lU21
WI WEF 935 " 245 909536
KI YR (+ KI RU mj s) 2102 120 m 2,75M
AilE 225 53 127 115200
K3NA 1471 tt7 324 1.8 M
NUC 1980 150 m 3.3M
W5WMU 2150 137 m 3,2M
VP2Vj KQ2M 3900 156 285

WI BK cps: WIB K,WAI UAR. KIT XH

S ingle-Op Single Band:
Cdll Band QSOs Z, C,
NQ2D 38 245 17 "K7SS 38 800 31 "NP4A 38 1160 29 105
K2EK 14 1660 38 131
KE7V 14 1420 J7 122

NBI B 21 75 18 42
KAIGQW 21 300 22 83
N2ICj O 21 lU I 33 121
W7WA 21 1484 33 103

KIU O 28 300 22 "WC4E 28 350 25 76
K7QQ 28 604 to ..
Scor e Breakd owns:
KIAR (m/ , ),
band : 0 , z, e,
r.e 17 e 13

3 ' 123 18 72
7 130 25 81 : 4.0M
14 1300 J7 125
21 526 31 121
28 77 to "TO TAL 2296 138 459

KICC (' /0 )'
bdlld: Q, Z, e,
r.a 28 e 17
38 tt l 17 57
7 81 20 58 :2,6M
14 853 36 97
21 663 28 97
28 01 15 "TOTAL 1829 124 371

KID C (' / 0)'
b ~lId 0 , Z, e,
t .e 25 tt 15
3 . 130 18 58
7 101 25 65 = 2 5M
14 '" 35 103
21 583 28 "28 63 16 36

8 T OTAL 1776 133 371

Bands
0 11 15 ,20,40
on 10.15,20
0 11 10.15
011 10.15 ,20
0 11 20,40
0 11 15

P f ~ fix

TA
V"
Z2
Z53
UL7
70

Call Anlloltn (~mtll t s

W1PH 34
WI YK 17
KtTR 13
KI XM 8
KAI X 7
KAI VC 4
K1GW 3
KAlel 3
KMI C 2
KMIH 1

Coun tries
21
72
77
126
109
55
460 !!

B~ lId

160
80
40
20
15
10
TOTAL

CdU All llou lI{ ~m~n t s

N2AA 147
K1AR 114
KI RQ 84
NIAU 74
NBI H 66
WI RR 63
K1KI 61
KTtO 50
KI ST 40
KI GQ 37

As a m a t t er of interest , t he foll owin g "good" mu ltipli
er!'; were announc ed :

PI ~li ~ Bdnds
A9 on 20
AP 011 20
BY on 20
CEO on 20
OX 011 15.40.80
SV 0 11 15.20.160

Now for t he resu lt s ! The to t al number of announce
ment s made over th e weekend W ag 839, of wh ich 285
wer e dupes. This work s o ut t o be a bo ut one multiplier
epo t t .ed eve ry 3 m inut es! Assumi ng that a st at ion o nly
work ed wh at was a nno unce d on t he Packet.Clust er , t he
ban d br eakdown would be as follows:

In a n at tem pt to see what th e likely country break
down would be if we factored in eas y co unt ries whi ch
weren 't a nno unced on Packet.Clueter (such aI:I YU on
5 bands], t he br eakdown becomes:

Assum ing o nly 2.5 points per Q SO , t his wor ks ou t to
be a litt le ove r 770 K. r t h ink that you can see how
im port ant t h is syst em ca n be towards our club's a g
greg ate sco re .

Score Rurnor s :
{T hunk e t o Rand y, K5ZD j l , a nd t he N CJ for prov id
in g so me of t hi ... in form at ion .)
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KYIII , K3TUP (m;.),
b..nd 0 , Z, C, hnd 0 , Z, C,

" • s 1 " " 10 \I

" at 11 .. " US \I 65
1 35 " l2 = 1 05M 7 110 Z3 15 = 5 aM

" sza l2 17 " " lO .. 110
1I '" zz 72 1I 1550 l2 125

" " " 29 " 55 21 53
TOTAL l Oll 10. m TOTAL ) ) 5' ". ...
WIRR : WX4 G (I/ O) :
b..nd 0 , Z, C, h nd 0 , Z, ( ,

" 11 • • " 29 • \I
r e .. • 27 " '" 20 60
7 " " H 7 liZ 19 57 = 2 5M

" '" 30 20 " '" l2 "1I 116 Z3 66 1I 811 l2 ' 01
" .. 12 24 " 19' 21 "TOTAL ... " '" T OTAL 1738 tl2 ,..
KIZM (, /01 , K4ISV (' / 0)'
band 0 , Z> C, b..nd 0, Z> C,

" .. 12 19 II 30 • 11

" 16Z \I " " 57 Il 33
7 131 24 .. = 2 7M 7 17 ZZ 51 = 2 6M

" 1062 37 110 " 673 " 102
1I '" 27 " 1I '" 33 107

" " 19 " " lO, 1I "TOTAL U59 137 '" TOTAL U U 133 '"
N2AA (Ill / Ill): K, VX/ O (m;.) ,
b..nd 0 , Z> C, b..nd 0 , Z, ( ,

II 202 16 60 " 25 Il Z3

" 571 ZZ 90 31 ' 09 lO "7 310 27 " = 10 9M 7 '" " .. = ) 7M

" 19U " ", " ... 37 I "
1I " lO l2 131 1I '" 33 '"" '" 24 " " 10 Z3 se
TOTAL 50)5 160 '02 TOTAL 21la I " '"
K ITR (' /0) ' N5AU (m/ m),
hnd 0 , Z> C, b..nd : 0 , Z, C,
II 33 to 19 II ' 09 15 ..
a .e " II 33 ae 350 Z3 ar
7 sa 1I " = 3 1M 7 H' ae so = 1I ,) M

" 873 33 117 " U 70 31 110
1I 116. 31 III 1I 2U . 35 '"ze 61 15 30 " 610 29 ..
T OTAL 2270 121 ". TOTAL 539. 168 512

W3LPL (m/Ill) : K5ZD/ l (' / 0)'
hnd 0 , Z, C, hnd 0, Z, C,
II tl2 13 " II " 10 ZZ
ae '" ZZ " " 130 16 60
7 2lO 27 15 = 7 aM 7 109 20 " = 2.7M

" 12' 5 " 121 " ... " 110
1I U IO " '" 1I ". 30 "" ' zo Z3 90 " 20 19 ..
TOTAL fl 2' 157 ' 50 TOTAL tess 129 31.

KT 3M (' / 0) ' AD8P (Ill/Ill) :
b..nd 0 , Z> C, b..nd 0 , Z> C,
II 30 • 13 II 121 15 37

" 102 15 53 31 270 29 65
7 20 .. " = 2 9M 1 214 ae " = 6 5M

" 1066 " 110 " 1100 as '"1I m 27 .. 21 1140 " t23

aa 83 .. .. " ' 65 25 73

T OTAL 2lt O ' 24 m TOTAL )516 ". 501

9
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K S9 K (m/ 8); ARRL SS SSB:
b.ind Q. Z. C. c" OSO s SECs s.~.

II " 12 Zl AKt A Z)O ,
" .. 15 " KI AR '" "t ' 94 27 " = 3 0 M NIAU '80 13

" 1020 " '" WBI EVL Im/ 5) 787 72
Zl 5Z0 " '" KCI F , a
28 '" Zl " WB1GQR 1262 13
TOTAL 1911 ", ..,

KIIU '" "K1KI '" 67

KP4BZ (m/ 8): KI RQ (WAl l AM opl 1161 "
b~nd Q. " C.

KIVSJ Sl5 72

II '" • "
KIVU T 1140 "ae 127 " "
WIW EF taee "

1 usa 30 IOZ = 10 OM
WIY K '" "

" U 94 " lIZ N21C/ 0 171) "Zl "" " 12 ' KQ2M Zl1 ..
28 '" 16 " AH2U IAI 1Zl "TOTAL 72~ 1 ", m W3l P L tW04AXM opl 1617 "WA1PWl / 0 1550 "VP2EC (m/ lI') : K3SA (AI ' 85 ..
b.ind Q. zs C.

KMlT eo )0

II '" Il " N4KG IKC4ZV opl 1400 "ae 80' as .. WS4Q IU 9 ,
1 '00' " '09 = 12M K4VX 1621 "
" ". 11 110 NUC IN5TR o pl 1419 "Zl 213 1 " 122 NU l "" "28 '" zs 5Z N5AU (WB5Vl L opl 1628 "T OTAL 6(,61 '" '" KC5CV 51! "K E~CV IA) 1400 "ARRL RR C W : N5DX (K5GO oplt A) U 72 "W5EHM tm M ". 72
C.ill QSOs SECs S<.O'. KSFUV IA) 1026 11
K1DG '" KMSH 112 65
KYIH (AK4L op) m " KSLZO ImJsl 1929 "KtlU ... K~RR IN5Rl op) 15S6 "KI KI p h. ) '16 sa 3932 4 K~RVK Iml sl u n "K1VSJ IA] )0 1 67 41U I K~R X 1544 "KBIW '" 13 KG5U 1141 "WIW EF '50 " K~lD/I IOSO "Kt XA ,,, 13 B U 14 N6BT IWA6VEF opl 1596 "KI XM (AI '" 11 65146 N6BV 1103 "Ki l l '65 13 WC6H 116 3 "W2GD '" NE61 ' 09
N21C 1101 " AlfiV 1600 "N2NT 114S " KC7V 971 "KY2P IA) 1063 " W7WA 16S6 "W2RO 1017 "WAZTBA ." 72 KAaHFO '" 10

WBIJBM Iml sl "" "K3LR 1I 0~ " WIL NO (m/ s ) 1l2) "K1SA ." " WILT IWOI IXE op) 12)0 "WC4E IA) '" 13 KQI M IA) '" 13
K. VX '" " WISH Im / s) 1230 "
N5AU 112. " WB9HAD 1416 "K5GO ti lt " WB9JKl iAI '" "K5MM 107. , W90BF (AI 110 10

K5MR loon " K9l 0 1190 "K5RX 110. ,
WDAIH Im/ sl 1258 "N6T R 1102 " WOCEM Iml s l 154& "

KI CC 10}1 "
KOOO 1702 "

W88lXE ,.,. "
WOEJ U U "

wert ,,,
"

W80lKN l AI '" "KMOl IA) ..0 "K9KM ,,,
" WOPSY 1012 "K9lO ... " KOUK Im / s) 1632 "KORF IOU "VEI ASJ '" "NP4A (KSZO op ] 1325 "

10
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Movers and Shakers

l lpd at.e yonr club roste r to indi ca te these cha ng..s:

Ed Kritt,ky, ex_KA2MXO, is now NT2 X.

John Allen, K IFWF, has a new wor k phone number :
(6 17)8 70-9856 . You ca n a lllo reach him at his old work

number .

P lease welcome t he following new members, who
joined at the Boxboro Co nvent ion:

Mac McG rat h, KZI A
47 Lak eview Drive
Narraganset.t, R I 02M2
home phone : (401) 789-1796
work phone: {203}666- 1541 x 202

Shawn McCorm ick, NCIR
P. O . Box 17
Feeding Hilll , M A 0 1030
halli e phon e: (413)7 8f.... 7966

Bruce Blain, KIHG
34 Bancro ft St reet
Pep per ell , MA 0 1463
home phone: (6 17)4 3.3-6363
work phon e: (61 7)263-944 9
Alp.o holds ca llsign G 4WJQ .

Lest er Kemble, KG 1D
14 G randv iew Terrace
Vl"rnon , CT 06066
home phone:(203)872-309!J
work ph one: ( 203) 56f~4794

Ja mes R . lle ud erson , N1DEA
G iles Road
Lincoln , MA 0 1773
home phone : (6 17)259-8738

Lawrence D. Savoy, KX I F
5 1 Pine Hill Road
Sp ring field , MA 0 11HI
home phone : (4 1 3)783-77~fl

work phon e: (203}674-3894

Robert B. Weinstock , KN I K
26 Sewell St reet
Frami ngham , MA 0 170 1
home ph one: (6 17)620- 1747

Bob MeCo rmick, KA I KP H
P. O . Box 17
Feed in g Hill.!! , M A 0 1030
home phone: (41 3)786- 7966
work phone: (413)737-0295

No. 66 December 1986

John F. Corin i, KA IMDG
22 Laurel Dr ive
Bolton , MA 0174 6
hom e phone: (617)779-5424

Steve Tol£, K IST
R FD 1 - Box 176A
Exet er , NH 0383 3
home pho ne: (603)772-6 131

Michael McC ar thy, WA1UAR
9 1 Dun8t able Road ,
P. O . Box 3155
w estford , MA 0 1886
hallie phone : (617)692 -3525
work phone: (6 17)263-9929

George Sm it h, K AI VC
198 R ainbow Trail
Vernon, CT 06066
home phone: (203}872- 1440

Robert Hal prin , KIXA
P. o. Box 624
Newington , CT 06 111
work phone: (203)666-1 54 1

Bob Shaw, WA2C NF
14 Fen no Dr ive
Wesrmineter, MA 01473
hom e phone: (6 17)874 -2856
work phone: (617)343- 1441

Rul' Healy, NJ2L
225 Main Street
Newington, CT 06 111
home phone: (203)225-0387
work ph one: {203}666-1 541

Gerry Hull, AK4L
RF D 5 Box 328
Gi l£ord , NH 03246
hom e phone: (603)293-4911
work phone: (603)228-2340
Alw holds eal lsign VE IRM.

Excess Ca r go

Am eri t roll AL-1 200 $1095. Call Ron, KIB W , at

(203) 848-37913.
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T he Scut tlebutt is the newslet t er of t he Yankee C lipper Contest C lub and is mailed six t imes per year t.o a ll
paid up members . Dues are $10 per year, payable 1 April wit h a grace period throu gh 30 June. No n-members m ay
subscr-ibe to t he Scuttlebutt by sending $10 to t he Treasurer: Charlotte R ichardson , KQ IF, 11 Mich igan Drive,
Hudson , MA 01749. Subscr ibers who subseque nt ly be come members will be cred it ed as havin g paid d ues.

T he Scu t t lebutt may hf' rep rinted ill whole or in part , except for separat ely copyrighted articles, prov ided proper
credit is given .

T he Yankee Clipper Contest C lub (an ARRL Affiliated Club) holds six officia l meet in gs per year, 011 t he
Sat urd ay or Sunday afternoo n of t he first full weekend of every even mont h in the Sturbridge, Massachusetts, area.
The dead line for article submieeion t o t he Scut tleb utt is t hree weeks be fore t he nex t m eetin g date. T he nex t
meet in g will be a ll Sund ay, December 7, 1986 , in Sturbridge , Massachusetts . At tendance at an official meeting
is requ1red in ord er to become a mem ber . Club members congregate on 3830 Khz or 1900 Khz Monday eveni ngs;
many rou tinely m onit or t he se frequencies other evenings as well .

Rost ers are ma iled to a ll paid members each sum mer. For more information and /or assist-ance, cont act th e area
m an ager nearest you o n t he foll owin g list:

A r ea C a ll N ame Home Work
C T / R I K I R X M a rk P ride (20 3 ) 271- 20 76 (203) 265-8825
E Mass WIFJ Al Rousseau (6 17 ) 598-3744 (617) 599-7500 x 173
WMa ss KYIH Dave R obbins (413) 655-2714 (413) 494-5618
V T / NH KMIC Bill Peder sen (603) 673-1678
M E KISA Bernie Cohen (207 ) 773-6 589 (207) 797-3585
NNY K2RD Ir a Stole r (518 ) 439-5804 (5 18 ) 44 5-8474
SNY/NJ K2EK Bill Gioia (914) 221-1672 (212 ) 888-2102

YCCC

11 Michiga n D r ive

H u d s on MA 01749
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